In order to provide successful interventions to increase physical activity among inactive older adults, it is imperative to understand motivational factors influencing exercise. The authors present data from 191 (baseline) and 125 (12-month) community-dwelling men and women with mean ages of 68.71 (7.47) and 67.55 (7.55) years, respectively, from a strength-training trial. Approximately 53% had diagnosed knee osteoarthritis. Using a Likert scale, participants self-reported their degree of motivation from personal, social, and environmental factors. Using multivariate analyses, the authors evaluated demographic and clinical correlates of motivational factors to join and continue with exercise. The following results were reported: Knee osteoarthritis was positively related to motivation from an organized exercise opportunity and from efficacy/outcome expectations, and knee pain was positively related to motivation from social support and experience with the exercise task. Understanding these motivators might help in targeting recruitment efforts and interventions designed to increase physical activity in older adults with lower extremity arthritis.
reported the following as the most prevalent barriers: already active enough, injured or disabled, poor health, too old, lack of time, and perceptions of not being the "sporty type" (Booth, Bauman, & Owen, 2002) . In another study, over two thirds reported health symptoms (e.g., pain, fear of chest pain, and shortness of breath) and environmental reasons (e.g., weather, fear of crime) as barriers to physical activity participation among a stratified random sample of older, low-income primary-care patients (Clark, 1999) . Most recently, Tu, Stump, Damush, and Clark (2004) , found that objective measures of weather and sociodemographic neighborhood were barriers to adherence to a structured group-exercise program in the community.
Given that health perceptions and pain are barriers to older adult physical activity, the purpose of this study was to explore personal, social, and environmental motivators to join and continue participating in an exercise program that was offered to community-dwelling older adults with radiographic knee osteoarthritis and self-reported pain. This article is a secondary analysis of a randomized, controlled clinical trial. Using social-cognitive theory as our theoretical framework (Bandura, 1986) , we queried participants on personal, social, and environmental factors (see Appendix) motivating them to join and maintain the exercise program. We assessed motivation by age, gender, race, education, marital status, treatment group, radiographic knee osteoarthritis, presence of knee pain, and presence of an exercise partner. We hypothesized that exercise self-efficacy, outcomes expectations, health status, and professional and social support were the most common motivators related to physical activity. Understanding older adults' motivation to begin (i.e., adopt) physical activity and continue (i.e., maintain) it might provide valuable insight for the design of future physical activity programs to increase participation rates.
Methods
This study is a secondary analysis of data from a larger randomized controlled trial that evaluated the efficacy of strength training on reduction of knee pain from osteoarthritis. The local institutional review board approved the research presented in this article. In this trial, participants from the community with knee pain were recruited, their knees were x-rayed to verify knee osteoarthritis status, and then they were randomized to either a supervised strength-training program or a flexibilityexercise class at a downtown fitness facility located adjacent to the large university campus. Their spouses were permitted to attend the facility-based program and exercise alongside them in the same arm of the intervention (some chose to be in the study as a participant, others did not) to promote adherence.
In the strength-training program, participants received individual instruction from a certified and degreed exercise trainer until they were able to follow a routine on their own using a written exercise log developed with the trainer at the facility twice a week. The participants in the control group received group instruction twice a week. Facility-based exercise was gradually tapered after 3 months to promote home-based exercise for long-term adherence. After 1 year, participants were completely transferred to a home-based exercise program, and those in the strength-training arm were provided with Therabands®, a pictorial guidebook, and an instructional video. Participants in the flexibility, control, group received a guidebook demonstrating the flexibility exercises.
As part of the study trial protocol, participants underwent a comprehensive assessment of physical fitness (i.e., strength), clinical tests (i.e., bone-density scan, X-rays to establish the presence of radiographic knee osteoarthritis), and a battery of self-reported measures of health and quality of life at baseline and after 12 months of follow-up in the study.
After the participants joined the study, completed the baseline assessment, received randomized assignment, and began to exercise, their motivation to join the exercise program was assessed using both a closed-and an open-ended questionnaire. Because the questionnaire queried respondents on aspects of the exercise facility, professionals, and program, participants were queried after they experienced these factors in order to have a framework from which to reply. This process was repeated at the 12-month follow-up assessment to assess motivation to continue with participation in the exercise program. The results of both the baseline and 12-month questionnaire are reported in this article.
PARTICIPANTS
Adults age 50 years and older living in the community were invited to participate in an exercise study on knee osteoarthritis and pain. Potential participants were excluded if they had rheumatoid arthritis, lupus, fibromyalgia, hip or knee-joint replacement, unstable chronic disease, severe chronic diseases (e.g., stroke), severe cognitive impairment, or terminal illness or were unable to walk. A total of 235 were interested and eligible. Of these 235, 12 completed the clinical and survey assessment but did not complete the fitness testing at baseline. In addition, 2 participants completed baseline assessment and were randomized but did not participate any further. Of the remaining 221 participants enrolled in the study (113 intervention and 108 control), 191 (86%) participants completed the motivationto-join questionnaire. Of the 137 (62%) participants (59 intervention, 78 control) remaining at 12 months, 125 (91%) also completed the motivation-to-continue questionnaire at that time.
DATA COLLECTION AND MEASURES
Participants completed a self-administered questionnaire of motivation to join or continue to participate in an exercise program at the fitness facility after they joined the study in order to make a judgment about the exercise facility, professional support, and the program and did so again after their 12-month follow-up assessment (see the Appendix for questionnaire items). Questionnaire items included both closed-and open-ended formats. Closed-ended items were developed to encompass personal, social, and environmental aspects of exercise participation. Participants rated the degree of motivation on a Likert scale of 1 to 4 on which 1 denoted did not motivate and 4 indicated extremely motivated. Open-ended questions were added for respondents to disclose other factors that motivated them to join or continue to participate in the exercise program.
METHODS OF ANALYSIS
Factor analysis was performed separately on the motivation-to-join and motivation-to-continue questionnaires. Common factor analysis (principle-axis extraction with promax rotation) was used. The final number of factors was determined by considering the percentage of common variance explained, Scree plots, the magnitude of eigenvalues, and interpretability.
After the factors represented in the questionnaire had been identified, Cronbach's alpha coefficients were computed on each domain to assess internal reliability, and summary scores for each domain were calculated as unweighted averages of items that loaded together on the same factor. Within each domain for a particular participant, missing data were replaced with the mean of that participant's responses for that domain, as long as at least two thirds of the questions in that domain were not missing. Summary scores were compared across age, gender, race, education, marital status, treatment group, radiographic knee osteoarthritis, knee pain present, and whether the participant had a partner to exercise with two-sided, two-sample t tests. The Satterthwaite approximation to the degrees of freedom was used when the equal-variance assumption was violated. Similarly, participants who completed both the motivation-to-join and -to-continue questionnaires were compared with those who completed only the motivation-to-join questionnaire using chi-square tests for dichotomous variables and t tests for continuous variables. Finally, multivariable regression was used to identify significant associations between demographic and clinical characteristics and motivation factors. Values for p less than or equal to .05 were considered statistically significant. SAS version 8.2 software was used for all analyses.
Results

CHARACTERISTICS OF PARTICIPANTS
A total of 191 participants completed the motivation-to-join questionnaire. Demographic characteristics of participants are reported in Table 1 . The average ages of the men and women in this sample were 68.71 (SD = 7.47, range = 56-87) and 67.55 (SD = 7.55, range = 55-94), respectively. Eighteen percent of the participants were 75 years of age or older, 57% were women, and 92% were White. Over half of the sample had radiographic knee osteoarthritis, and approximately 80% reported achieving education beyond high school. Of those who completed the motivation-to-join questionnaire, 125 (65%) also completed the motivationto-continue questionnaire at the 12-month follow-up. Those who completed both questionnaires were significantly older, more likely to be women, less likely to be in the strength-training group, and less likely to have knee pain than were participants who did not complete the 12-month questionnaire (see Table 2 ). Note. Radiographic knee osteoarthritis was assessed by X-rays and diagnosed by radiologists at baseline. Knee pain was assessed by the WOMAC scale at baseline. Race was missing for 3 participants. 
FACTOR ANALYSES AND SUMMARY SCORES
The factor analyses identified five factors of motivation to join and continue with the exercise program. The factors included organized exercise opportunity (such as being part of a study and having access to an exercise facility), social support (from spouse, other family members, friends, doctor), incentives (such as financial reimbursement and distance to exercise facility), efficacy and outcome expectations (such as making scheduled appointments to exercise and noticeable mood and health improvement), and experience with the exercise task (such as having access to a fitness trainer and difficulty of the exercise; see Appendix). Experience with the exercise task was not present as a factor for motivation to join, as would be expected. There were no differences between those who completed and those who did not complete both questionnaires on the motivation-to-join factors (Table 2 ). Summary scores for each factor for motivation to join and motivation to continue are reported in Table 3 . For motivation to join, two factors-organized exercise opportunity and efficacy and outcome expectations (e.g., improve health)-had mean scores above 3.0 (3.4 and 3.1, respectively), indicating that participants on average were motivated quite a bit by these factors. Two factors-social support and incentives-had mean scores near 2.0 (1.9 and 1.7, respectively), indicating that participants on average were motivated a little by these factors. Cronbach's-alpha internal-consistency-reliability coefficients for motivation-to-join factors ranged from .67 to .82, indicating good reliability. For motivation to continue, organized exercise opportunity and efficacy and outcome expectations had mean scores at or above 3.0 (3.4 and 3.0, respectively). Experience with exercise task and social support had mean scores midway between motivated a little and quite a bit (2.6 Note. p values ≤.05 were considered significant. Three participants at baseline and 2 at 12 months were missing race. Sample sizes vary because of differences in the number of outcome scores available (see Table 3 ). Experience with exercise-task factor was only assessed at 12-month followup. Motivation to join was assessed at baseline, and motivation to continue was assessed at the 12-month follow-up. Figures in boldface indicate statistically significant analyses. and 2.3, respectively), and incentives had a mean score of 1.8. Cronbach's-alpha internal-consistency-reliability coefficients for motivation-to-continue factors ranged from .69 to .85, indicating good reliability.
MULTIVARIATE REGRESSION ANALYSES
Results from the multivariable regression models for motivation to join and continue with exercise participation of older adults are presented in Table 4 . Beta coefficients and p values are reported. Results are summarized by each factor as follows.
Organized Exercise Opportunity. Participants 75 years of age or older were less motivated to join (p = .00) and less motivated to continue with the exercise program (p = .05) by having an organized exercise opportunity than were participants under 75 years of age. Women were more motivated to join the exercise program because of having an organized exercise opportunity (p = .04) than were men, but there was no significant gender difference for motivation to continue. Finally, participants with knee osteoarthritis (p = .03) were more motivated to continue to exercise with the program by having an organized exercise opportunity than were participants without diagnosed knee osteoarthritis. Having knee osteoarthritis at baseline, however, was not significant for motivation to join.
Social Support. Social support motivated women to join the exercise program more than it did men (p = .02), but there were no gender differences with regard to motivation to continue. White participants who had 12 or more years of education were less motivated by social support than were participants of other race or with less than a high school education for both motivation to join (p = .04 and .04, respectively) and motivation to continue to exercise (p = .02 and .01, respectively). Participants who were married and had a partner were more motivated by social support to join the exercise program than were single participants or those without an exercise partner (p = .05 and .00, respectively), and participants with knee pain were more motivated by social support to continue exercising than were those without knee pain (p = .0137).
Incentives. Participants who were White and had 12 or more years of education were less motivated to join (p = .00 and .00, respectively) and less motivated to continue (p = .01 and .04, respectively) based on incentives offered for participation than were participants of other race or with less than 12 years of education.
Efficacy and Outcome Expectations. Participants 75 years of age or older were less motivated than younger participants to both join (p = .05) and to continue (p = .05) by efficacy and outcome expectations. Women were more motivated than men to join the exercise program by efficacy and outcome expectations (p = .02), but there were no gender differences with regard to motivation to continue. Finally, participants with knee osteoarthritis were more motivated than participants without knee osteoarthritis to continue with the exercise program based on efficacy and outcome expectations (p = .01), although they were not more motivated to join based on this factor. Experience With Exercise Task. For this factor, which is relevant only for motivation to continue, participants who were White and had 12 or more years of education were less motivated by their experience with the exercise task (e.g., having difficulty with the exercise) than were participants of other race and with less than 12 years of education (p = .01 and p = .00, respectively), but participants with self-reported knee pain were more motivated to continue to exercise by this factor (p = .00) than were those without self-reported knee pain.
Other Motivational Factors. In order to understand any other motivational factors that influenced our sample to join and continue participation in the exercise program, we queried respondents in an open-ended format. The responses to the open-ended question "What else motivated you to join/continue with the exercise program?" varied. The most frequent responses reported were wanting to improve physical functioning (i.e., ability to walk; 13%), wanting to alleviate pain or arthritis (11%), wanting to improve physical-fitness level (10%), enjoying the social aspect of the program (9%), wanting to improve psychological well-being (5%), and enjoying exercise (4%).
Discussion
In order to elucidate the motivational influences on joining an exercise program and continuing for a year, a sample of older adults who enrolled in a structured exercise program were queried. This program was part of a randomized, controlled strength-training trial targeting participants with knee osteoarthritis and knee pain. The results confirmed the study's hypothesis and expanded on the application of social-cognitive theory (Bandura, 1986) to exercise adoption and adherence by focusing on the motivators of older adults with chronic knee osteoarthritis and pain. Social support from friends, relatives, and physicians was rated as a significant motivator to join and continue with exercise among those with knee pain and those who tend to be less physically active: women, minorities, and the less educated (Kruger et al., 2004) . Presenting an organized exercise opportunity conducted by professionals was an important factor to women and those with knee osteoarthritis for continuing with the exercise program. Likewise, Gillis, Grossman, McLellan, King, and Stewart (2002) reported that participants of their community-based physical activity program for older adults enjoyed the personal attention and support from the staff. Moreover, participants having an exercising partner alongside them rated social support as a significant motivator to join and continue in our exercise program.
In addition, being familiar with the exercise task and having positive outcome expectations of exercise (i.e., reduced pain, better functioning) influenced exercise motivation to continue among those with knee osteoarthritis in this study similarly to other older adults (Damush et al., 2001; McAuley, 1993; Resnick et al., 2000) . Finally, receiving rewards for exercise behavior was another motivating factor for those who tend to be inactive: women, minorities, and the less educated (e.g., incentives-environmental factors; Jeffrey, Wing, Thorson, & Burton, 1998) .
The desire of older adults with knee pain and osteoarthritis to improve their health and the expectation that exercise is the method by which to accomplish this appeared to be overwhelming motivators. In fact, although we queried respondents on health improvements as motivators in the closed-ended items, participants still felt compelled to self-report as motivators the desire to improve physical functioning and alleviate pain in the open-ended-response format. Gillis et al. (2002) also reported that participants joined their physical activity program to improve health and physical functioning. This is an important result because poor health was the most frequently reported barrier to exercise among older adults (Booth et al., 2002; Cohen-Mansfield, Marx, & Guralnik, 2003) . Participants with health problems in this study appeared to be ready to change their behavior and begin exercising.
Providing a structured, supervised exercise program that is promoted specifically to alleviate the symptoms of chronic osteoarthritis and pain with tangible incentives and social support might be appealing to community-dwelling older adults. These adults with chronic disease might repeatedly receive messages that they should exercise from friends, family, and physicians; however, they might never have had the tools or opportunity to begin. Social support from family, friends, and physicians were reasons that older adult women reported for joining their physical activity program in other studies of older adults' physical activity (Gillis et al., 2002; O'Neill & Reid, 1991) .
These data suggest that enhancing positive outcome expectations might motivate those with knee osteoarthritis to maintain their physical activity participation. Thus, it might be worthwhile to educate such participants about potential positive outcomes early in the program. Moreover, our data suggest that targeting friends, family, and professionals to deliver this message on positive outcomes of physical activity might be equally worthwhile in motivating older adults with chronic knee pain to begin and maintain their exercise.
Limitations
Because this was a secondary analysis of a randomized trial, this study had several limitations. First, some participants enrolled in the study did not complete the baseline motivation survey. Some participants were already beyond the initial phase of the study when we implemented the survey. Second, there was some attrition during the 12-month assessment. Some participants stated that the reason they did not complete a 12-month assessment was because they did not complete their home exercise. Third, participants were recruited from public announcements in the local newspaper. Thus, our sample was a volunteer sample and might be biased toward those who can read and can afford a daily newspaper. Finally, the exercise facility was located downtown. Thus, older adult participants had to be healthy enough to drive approximately 15-20 min to this location and walk from a distant parking lot.
Conclusion
Despite the limitations identified, this study provided insight into the motivational influences on exercise adoption and maintenance among older adults with knee osteoarthritis and pain. Community-dwelling middle-aged and older adults with chronic knee osteoarthritis and pain desire professional, organized instruction along with social support from peers and relatives. Such programs might increase participation and adherence by focusing on exercise self-efficacy and positive outcome expectations in their marketing materials for those with knee osteoarthritis and their support system. Because this study was conducted among a single, volunteer sample in the Midwest, the generalizability of the results might be limited. A regional or national survey might identify other important motivators.
